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Pertussis vaccines have been in widespread use 
for more than 70 years in developed nations. 
Through the initial use of whole-cell pertussis 
vaccines and later acellular pertussis vaccines 
in an infant series, a reinforcing dose in the 
second year of life and a preschool booster, 
pertussis has been substantially controlled in 
children aged 6 months to 8-10 years [l]. In the 
last two decades, the epidemiology of pertussis 
has noticeably changed, with a shift of cases 
to adolescents and adults and children too 
young to have completed their infant immu¬ 
nization series [ 2 - 4 ]. To address the increase 
in cases in adolescents and adults, a booster 
dose is recommended for all adolescents, using 
an adult-formulation tetanus and diphtheria 
toxoid and acellular pertussis vaccine (DTaP) 
[ 5 , 6 ]. For adults, substitution of a single dose 
of Tdap for the next decennial dose of adult- 
formulation tetanus and diphtheria toxoid vac¬ 
cine (Td) is recommended by several expert 
advisory bodies [ 5 , 7 ]. Whether additional doses 
of Tdap will be required throughout adulthood 
depends on the duration of persistence of anti¬ 
body in adults post-Tdap vaccination [ 8 -io] 
and the results of epidemiological studies that 
examine the duration of protection. 

Much of the morbidity and virtually all of 
the mortality related to pertussis occurs in 
infants [li]. In the USA and Canada, infant 
deaths from pertussis usually occur in infants too 
young to have completed their three-dose pri¬ 
mary series or in infants whose immunizations 
were delayed [12,13]. It is hoped that immuniza¬ 
tion of adolescents and adults might contribute 
to protection of young infants through herd 
immunity but no such effect has been observed 
yet, perhaps owing to low rates of immunization 


amongst these older age groups [ 14 ]. Recent out¬ 
breaks of pertussis in Costa Rica [15], California 
(USA) [16] and Saskatchewan (Canada) [101] 
have been associated with increased reports of 
infant deaths. Targeted immunization of adults 
in close contact with newborns (the so-called 
cocoon strategy) has been recommended in a 
number of jurisdictions and has met with mixed 
success. In France and Germany, there has been 
little compliance with the recommendation [17]. 
In Costa Rica, where the strategy was more 
aggressively implemented, infant deaths from 
pertussis did decrease but it is unclear whether 
this was the effect of the strategy of postpar¬ 
tum Tdap immunization or the natural waning 
of the outbreak [15]. A pilot project in Houston 
(TX, USA) to immunize postpartum women 
before they left the hospital was successful but 
was very resource-intensive to implement [ 18 ]. 

Another strategy being explored to improve 
the protection of young infants is adding a neo¬ 
natal dose of pertussis vaccine; however, clinical 
trials have shown mixed results. In one study, 
infants given pediatric-formulation diphtheria 
and tetanus toxoid and acellular pertussis vac¬ 
cine (DTaP) at birth, 2 , 4 and 6 months had 
lower antibody levels at 7 months than infants 
routinely immunized at 2 , 4 and 6 months [19]. 
However, other studies that used acellular per¬ 
tussis vaccine (aP) at birth and 1 month of age 
rather than DTaP found increased antibody tit¬ 
ers against pertussis antigens at 2 and 8 months 
of age but lower levels of antibodies against 
Haemophilus influenzae type B and hepatitis 
B [20,21], although these infants boosted normally 
in the second year of life [22]. Additional studies 
are currently underway to further explore the 
benefits of neonatal immunization. 
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Editorial Halperin & Halperin 


“...potential benefits may 
warrant use of the vaccine 
in pregnant women 
despite potential risks.” 


Even if successfully implemented, both neo¬ 
natal immunization and the cocoon strategy 
still leave neonates unprotected in the vulner¬ 
able first months of life. Infants receiving a 
neonatal dose don’t show measurable levels 
of antibody until after their second dose at 
2 months of age (clearly sooner than with¬ 
out the neonatal dose) but they still remain 
susceptible throughout the neonatal period. 
Likewise, women immunized postpartum 
begin to demonstrate an antibody response 
7 days postvaccination but don’t achieve 
peak levels until 10-14 days after their dose 
[Halperin BA et al., Unpublished Data] , thus not 
providing the cocooning effect for the first two 
postpartum weeks. In the USA, 58% of the 91 
fatal cases between 1999 and 2004 occurred 
in the first 2 months of life [ 23 ]; it is likely 
that many of these cases would not have been 
prevented by either neonatal immunization or 
the cocoon strategy. 

Immunization during pregnancy is a well- 
established method for providing protection 
for both the mother and newborn infant. 
Tetanus immunization during pregnancy has 
been shown to be safe and has contributed to 
the drastic reduction of cases of neonatal teta¬ 
nus in the developing world [ 24 ] . Immunization 
against influenza is recommended for all 
women during pregnancy because of the 
increased risk of hospitalization and severe 
disease, which increases during each trimes¬ 
ter [ 25 , 26 ]. Recently, it has been demonstrated 
that newborns of women immunized against 
influenza during pregnancy have lower rates 
of disease and hospitalization during the first 
several months of age [ 27 , 28 ]. Tdap vaccine 
has not been studied during pregnancy but 
is classified by the US FDA as a pregnancy 
category C drug, which indicates that animal 
reproduction studies have shown an adverse 
effect on the fetus, there are no adequate and 
well-controlled studies in humans, but poten¬ 
tial benefits may warrant use of the vaccine 
in pregnant women despite potential risks. In 
Canada, the National Advisory Committee 
on Immunization recommends that the use of 
Tdap during pregnancy be assessed on a case- 
by-case basis, weighing the potential benefits 
and risk [ 5 ] . Similarly, the Advisory Committee 
on Immunization Practices of the US CDC 
recommends that Tdap be used when the 
potential benefits outweigh the potential risks 
[ 102 ]. By contrast, the American Academy of 
Pediatrics recommends that Tdap be given to 
all adolescents, regardless of pregnancy status 


[ 29 ]. Indeed, given the safety record of tetanus 
toxoid during pregnancy, the theoretical risks 
of Tdap to the pregnant woman or fetus are 
likely to be negligible. More concerning than 
the risk of Tdap during pregnancy is whether 
the high levels of antibodies induced in the 
mother and actively and passively transferred 
transplacentally to the fetus will interfere with 
the infant’s response to active routine immuni¬ 
zation at 2, 4 and 6 months of age. Although 
this is a potential risk, increased protection in 
the neonatal period with a degree of decreased 
protection between the 6-month dose and 
the second-year dose may be an acceptable 
trade off. If antibody levels are lower after the 
6-month dose, administering the second-year 
booster at 12 months of age to boost antibody 
titers is an option. 

At present, two clinical trials of Tdap 
immunization during the third trimester of 
pregnancy are underway in Canada [ 103 ] and 
the USA [ 104 ]. Both are evaluating the safety 
and immunogenicity of Tdap in pregnant 
women and measuring the response to routine 
DTaP active immunization in the infants. 
Information from these studies that will inform 
practice is still many months away, given the 
need to wait for the infants of the immunized 
women to complete their own primary immu¬ 
nization series. In the interim, what should 
be done to protect newborns from pertussis? 
In view of the relative risks and benefits, it is 
reasonable to offer Tdap vaccine to pregnant 
women whose infants will be at substantial risk 
of exposure to pertussis. In areas where per¬ 
tussis is not currently being reported, awaiting 
the data from the ongoing clinical trials makes 
sense. In jurisdictions that are experiencing 
widespread pertussis outbreaks, the risk ben¬ 
efit equation favors immunization with Tdap 
during the third trimester. 
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